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localize the MV radiation isocentre prior to routine use of the 
cone-beam CT system. The isocentre determination method 
used in the XVI software is not available to users. The aim of 
this work is to perform an independent evaluation of the 
Elekta XVI 4.5 software for isocentre verification with focus 
on the robustness and precision of the results. 
Materials and Methods: A ball bearing phantom with a 
diameter of 8 mm was attached to the treatment couch 
positioned close to the linac isocentre. Eight images of the 
phantom were acquired using the electronic portal imaging 
device (EPID). Image acquisition was based on the Elekta 
iView GT software. Two images were acquired at each 
cardinal gantry angle (-180o, -90o , 0o, 90o) at two opposing 
collimator angles. The images were exported to the cone-
beam CT software XVI 4.5 where the difference between the 
ball bearing position in the XYZ-room coordinates (IEC61217) 
and the radiation field centre (RFC) is calculated. A software 
package was developed for accurate calculation of the linac 
isocentre position. This requires precise determination of the 
position of the ball bearing and the RFC.  
Results: Data were acquired for 6 MV, 18 MV and flattening 
filter free (FFF) 6 MV FFF beams. Of the four tested linacs, 
two were Agility (160 MLC leaves) and two were MLCi2 (80 
MLC leaves). The orientation of the MLCs are indicated with 
IN and CP which refer to collimator angles (-90o, 90o) and 
(0o,180o), respectively. For MLCi2 and Agility defined fields, 
the maximum difference in the IP direction, was found to be 
(0.12,0.51,0.08) mm and (0.10,0.34,0.09) mm, respectively. 
Similarly, for MLCi2 and Agility defined MLC field edges in the 
CP direction, the results were (0.15,0.30,0.11) mm and 
(0.13,0.10,0.15) mm, respectively. The best agreement 
between the isocentre positions from the two methods was 
found for the Agility. This may be due to its reduced interleaf 
leakage compared to the MLCi2. Energy-dependence of the 
isocentre position calculation seems to be negligible. 
Conclusions: The RFC position calculation seemed to be the 
most challenging issue, especially for MLC-defined fields. It 
could be sensitive to the rippled edge of the MLC-defined 
fields particularly if it is based on one or few profiles. 
Therefore, averaging of the profiles over a large part of the 
field size provides more precise calculation of the RFC 
position. The best agreement between the two calculation 
methods is found for the X and Z data and the largest 
difference is found in the Y direction. For the MLC defined 
field edges in the IP direction the largest deviations in the Y 
data occur. For the MLC defined field edges in the CP 
direction the deviations in the Y data are reduced and the 
deviations in the X and Z data are increased compared to the 
IP situation. However, for the IP defined MLC field edges 
there are clinically relevant deviations up to 0.5 mm that 
must be taken into consideration. 
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Purpose/Objective: Tomographic IGRT in bunker is a very 
useful tool for daily patient alignment. In this work we 
analyze evaluate and compare two different IGRT system: 
OBI vers 1.5 (VARIAN), a gantry mounted cone beam CT (KV-
CBCT) system installed on Clinac 21Ex and Mega Voltage CT 
(MVCT), the tomographic system associated to intensity 
modulated helical radiotherapy (Tomotherapy, Hi Art system 
vers 4.2, ACCURAY). We consider as gold standard system for 
this evaluation a conventional CT (MX 8000, PHILIPS). In this 
work we compare image quality in terms of: noise, in plane 
spatial resolution, uniformity, low contrast resolution and CT 
number linearity.  
As last issue we evaluate systems setup accuracy using the 
test proposed by Kry et al. [1]. 
Materials and Methods: Phantoms: For quality images 
evaluation we use Catphan 504 phantom (The phantom lab. 
Inc.), Cheese virtual water phantom (Accuray) and virtual 
water and plaxiglass slabs. For end to end test we use marker 
block phantom (VARIAN) modified with high contrast steel 
marker for tomotherapy tests. 
Scan protocols: For MVCT we use all the three protocols 
available (fine, normal and coarse). For KV-CBCT we use 
customized protocols Thorax low dose and Pelvis High dose. 
For conventional CT we use helical scans with pitch 1, 120KV 
and 150mAs.  
Images analysis: All images were analyzed with Image J 
software using methodology described in [2]. Pixel matrix of 
Tomotherapy images was reduced from 512x512 to 256x256 
with a bilinear interpolation to reproduce machine rescaling 
during matching with CT images.  
Results: In MVCT images we observe higher noise level and 
lower in plane spatial resolution respect to CBCT and 
conventional CT. About uniformity and CT number linearity 
MVCT has performances respectively comparable and superior 
respect to conventional CT. This is not true for CBCT where 
we observe very low uniformity. About CT number calibration 
curve CBCT and conventional CT have similar behavior. 
Result of end to end test evidences the higher setup accuracy 
achievable with MVCT, probably due accuracy of couch 
movement. 
 
Conclusions: The performance in low contrast resolution in 
MVCT and in images uniformity in KV-CBCT make both the 
tomographic systems not optimal in an adaptive radiotherapy 
scenario. 
In the to end test both the system shown a very good 
accuracy in marker block repositioning, but the phantom 
used is a rigid geometrical phantom of little dimension; so 
it’s not easy to extend these results to more complex case of 
patient repositioning, where image quality will play a more 
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relevant role. Higher spatial resolution of KV-CBCT system 
seem to assure better setup accuracy of OBI system respect 
to Tomotherapy, but is not trivial to quantify this assertion in 
dosimetrical terms. 
 
Bibliography 
[1] – Kry et all. - Implementation and evaluation of an end-
to-end IGRT test – Journal of applied medical clinical medical 
physics;Vol 13;n° 5;2012;pag 46-53 
[2] - Measurement of the Performance Characteristics of 
Diagnostic X-ray Systems used in Medicine' - Report N.32 IPEM 
- Part III: Computed Tomography X-ray Scanners - (II edition - 
2003) 
   
EP-1545   
Performance comparison and long term stability of four 
EPID detectors 
L. Prats Cabacés1, I. Sancho1, C. Picón1 
1ICO Hospitalet, Radiation Protection and Physics, Barcelona, 
Spain  
 
Purpose/Objective: The purpose of this study is to evaluate 
performance of four EPID detectors in terms of SNR, linearity 
(LIN), modulation transfer function MTF20 and MTF50, in both 
directions, and low contrast resolution (LCR) from images 
acquired of an image quality phantom. Detector stability for 
every detector has been also evaluated over a period of one 
year. 
Materials and Methods: Detectors evaluated are Varian EPID 
of size 40cmx30cm. Two detectors are aSi1000 (aSi1000hr) 
that acquires images in a high resolution mode: 1024x728 
matrix and 0.327mm pixel size, and (aSi1000lr) that acquires 
images in a low resolution mode: 512x384 matrix and 
0.653mm pixel size and two aSi500 (aSi500_1 and aSi500_2, 
both with 512x384 matrix and 0,653mm pixel size). 
The image quality phantom used was EPID QC PHANTOM 
(PTW). The phantom has 10 attenuation plates from 0% to 
50%, 5 bar patterns in each direction, a zone with 6 rows of 
holes of the same diameter and different depths and 6 
squares strategically placed for centring the phantom with 
the associated commercial software. 
Images were acquired weekly for every detector over a 
period of one year and were automatically analysed with 
dedicated software (EPIDsoft (PTW)). 
Mean values and standard deviation of SNR, LIN, MTF50, 
MTF20 were analysed for detector performance comparison 
and long term stability for each parameter has been also 
evaluated. 
For LCR a percentage pass rate with fixed tolerances of 
observer performance study, was analysed for rows in the 
four detectors. 
Results: Data for the four detectors over a year are 
presented in the following graphs: 
 
Mean values and standard deviations (σ) for the different 
image parameters are presented in the folllowing table: 
 
 
Comparison of SNR shows a better behaviour for the 
aSi1000lr. The aSi500_2 shows a decrease tendency since 
second half of the evaluation period. Further investigations 
are needed to explain and adjust this decrease. 
Behaviour of LIN of the four detectors was similar. 
Comparison of x resolution and y resolution of each detector 
shows a slightly better performance of MTF50 for aSi1000hr. 
MTF20 shows a much better performance for aSi1000hr, 
indicating the higher limiting spatial resolution of this 
detector. 
LCR for aSi1000hr shows better passing rates values for the 5 
and 6 row, since hole sizes for these rows (2mm and 1.1 mm, 
respectively) are closer to limiting spatial system resolution 
for detectors aSi500_1, aSi500_2 and aSi1000hr. 
Conclusions: - Epid QC phantom is a useful tool to measure 
and compare image performance of EPID detectors. It is also 
